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TTTLE OF THE INVENTION 

METHOD FOR MANUFACTURING LIQUID CRYSTAL PANEL, LIQUID 
CRYSTAL PANEL AND MANUFACTURING SYSTEM OF THE SAME 

BACKGROU ND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a liquid crystal 
panel manufacturing method for manufacturing a plurality 
of liquid crystal panels by using one master glass 
substrate, a liquid crystal panel manufactured by the 
manufacturing method and a manufacturing system of the 
same. 

2. Description of the Related Art 

A display using a liquid crystal panel of an active 
matrix system prevents crosstalk by providing a switch 
for each pixel (picture element), the switch being 
turned OFF at the time of unselection to cut off a 
signal. Compared with a display using a liquid crystal 
panel of a simple matrix system, this display shows a 
better display characteristic. Especially, a liquid 
crystal display using TFT (Thin Film Transistor) as a 
switch shows a display characteristic as excellent as 
that of CRT (Cathode-Ray Tube), because of high driving 
performance of TFT. 

Generally, the liquid crystal panel has a structure 
where a liquid crystal is enclosed between two 
transparent substrates. A counter electrode, a color 
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filter, an orientation film, and so on, are formed on 
one of two opposing surfaces of the transparent 
substrates. TFT, a pixel electrode, an orientation film, 
and so on, are formed on the other surface. Also, 
polarizing plates are stuck to surfaces opposite the 
opposing surfaces of the respective transparent 
substrates. These two polarizing plates are arranged, 
for example, so that polarization axes of the polarizing 
plates can be orthogonal to each other. In this 
arrangement, a light is transmitted in a state of no 
electric field application. In a state of electric 
field application, a light shielding mode, i.e., a 
normally white mode, is set. Conversely, when the 
polarization axes of the two polarizing plates are in 
parallel with each other, a normally black mode is set. 
Hereinafter, a transparent substrate having TFT and a 
pixel electrode, or a transparent substrate having TFT 
and a pixel electrode formed therefrom, is referred to 
as TFT substrate. A transparent substrate having a 
counter electrode and a color filter is referred to as 
CF substrate. 

Recent years have seen a gradual increase in size of 
the liquid crystal panel of an active matrix type, which 
is used in a notebook personal computer (referred to as 
"PC", hereinafter), and a desktop PC, a work station or 
the like. 

In manufacturing of a liquid crystal panel. 



generally, a large substrate called master glass is used. 
The master glass substrate is plotted into a plurality 
of liquid crystal panel forming regions. TFT, a pixel 
electrode, and so on, are formed in each region, and 
then a spacer is dispersed on the master glass substrate 
(TFT substrate). The master glass substrate and a CF 
substrate are Joined with the spacer between. 
Subsequently, the master glass substrate is divided to 
form individual liquid crystal panels. With enlargement 
of the liquid crystal panel, a size of the master glass 
substrate has a tendency to be increased year by year. 
Also, in order to reduce manufacturing costs, the number 
of liquid crystal panels manufactured by using one 
master glass substrate (the number of yielded pieces) 
has been increased. 

Table 1 below shows correspondence between a 
manufacturing line generation of a liquid crystal panel 
of an active matrix system and a size of a master glass 
substrate. FIG. 1 shows comparison in size among master 
glass substrates of respective generations. 



Table 1 



Lin© 
genera- 


size 


Type 10 


Type 11 


Type 12 


Type 13 


Type 15 


Phase 1 


300^400 
iron 


2 pieces 
vielded 


2 pieces 
yielded 


1 piece 
yielded 


1 piece 
yielded 


1 piece 
yielded 


Phase 2 


360x465 
mm 


4 pieces 
yielded 


2 pieces 
yielded 


2 pieces 
yielded 


2 pieces 
yielded 


1 piece 
yielded 


Phase 
2.5 


400x500 
mm 




4 pieces 
yielded 


2 pieces 
yielded 


2 pieces 
yielded 


2 pieces 
yielded 


Phase 3 


550x650 
mm 






6 pieces 
yielded 


4 pieces 
yielded 


4 pieces 
yielded 


Phase 
3.5 


600x720 
mm 








6 pieces 
yielded 


4 pieces 
yielded 


Phase 4 


960x1000 
mm 








12 
pieces 
yielded 


9 pieces 
yielded 



As shown in Table 1, in the manufacturing line of 
phase 1, a size of the master glass substrate is 300 x 
400 mm, and two liquid crystal panels of type 10 (length 
of a diagonal is 10.4 inch) or type 11 (length of a 
diagonal is 11.4 inch) can be simultaneously formed. On 
the other hand, in the manufacturing line of phase 4 
currently under studies by makers, the master glass 
substrate has a size of 960 x 1000 mm, and an area 8 
times as large as that of the master glass substrate of 
phase 1. With the master glass substrate of phase 4, 
twelve liquid crystal panels of type 13 (length of a 
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diagonal is 13.3 inch) or type 14 (length of a diagonal 
is 14.1 inch) can be simultaneously manufactured. 

Recent years have also seen diversification of 
demands for liquid crystal panels. At first, the liquid 
5 crystal panel was mainly used as a display for a 
notebook PC. Then, there has been expansion year by 
year regarding markets for a large liquid crystal panel 
used as a display for a desktop PC or a work station, a 

if 

% medium or a small liquid crystal panel used for a mobile 

Jtf 10 equipment such as a mobile communication equipment or a 

y portable information equipment, and a liquid crystal 

^ panel used for a video equipment such as television (TV), 

M video (VTR) , a digital camera or the like. 

n i 

U1 Conventionally, the manufacturing line of a liquid 

□ 15 crystal panel has been constructed basically for the 

purpose of providing a liquid crystal panel having a 
specified dimension. For example, as shown in FIGS. 2 
and 3, in the manufacturing line of phase 1, a size of a 
master glass substrate is decided with a view to 
20 yielding two pieces for the liquid crystal panel of type 
10. The manufacturing line is constructed in accordance 
with this master glass substrate. The following 
manufacturing lines are similarly constructed: the 
manufacturing line of phase 2 for yielding four pieces 
25 of the liquid crystal panel of type 10; the 
manufacturing line of phase 2.5 for yielding four pieces 
of the liquid crystal panel of type 10 or 11; the 



manufacturing line of phase 3 for yielding four pieces 
of the liquid crystal panel of type 12 (length of a 
diagonal is 12.1 inch); and the manufacturing line of 
phase 3.5 for yielding six pieces of the liquid crystal 
panel of type 13. Also, the manufacturing line of phase 
4 is constructed with a view to yielding twelve pieces 
of the liquid crystal panel of type 13 or 14, or 
yielding four to six pieces of the liquid crystal panel 
of type 15 or bigger. 

The inventors of this application consider that the 
following three problems are inherent in the 
conventional manufacturing method of the liquid crystal 
panel. 

The first problem is great fluctuation in 
productivity caused by a dimension of the liquid crystal 
panel. FIG. 4 shows a relationship between a panel size 
of the manufacturing line of phase 3 (size of the master 
glass substrate is 550 * 650 mm) and the number of 
yielded pieces. In the manufacturing line of phase 3, 
six pieces of the liquid crystal panel of type 11 or 12 
are yielded; four pieces of the liquid crystal panels of 
types 13 to 15 are yielded; two pieces of the liquid 
crystal panels of types 16 to 19 are yielded; and one 
piece of the liquid crystal panel of types 20 to 24 is 
yielded. 

Table 2 below shows dependence of an effective 
substrate utilization factor reflecting productivity on 



the number of panel pieces yielded and a panel dimension. 

Table 2 



PanfO dimension 


Number of yielded 


Effective substrate 


(type) 


pieces 


utilization factor 


(or diagonal inch) 






Type 12 


6 pieces yielded 


0.86 


Type 13 


4 pieces yielded 


0.67 


Type 15 


4 pieces yielded 


0.87 


Type 16 


2 pieces yielded 


0.51 


Type 19 


2 pieces yielded 


0.72 


Type 20 


1 piece yielded 


0.40 


Type 24 


1 piece yielded 


0.57 



Herein, an area of the master glass substrate 
excluding a handling region of an edge part is set as a 
substrate effective area, and an area of a display 
region of the liquid crystal panel is set as a panel 
area. Then, effective utilization area = panel area x 
number of yielded pieces, and effective substrate 
utilization factor = effective utilization 
area/ substrate effective area are defined. 

As can be understood from Table 2, even if panel 
sizes are changed from type 16 to type 19, the number of 
i imi-iH ^ W o4- a i panels to be simultaneously manufactured 
is still two. Accordingly, an effective substrate 
utilization factor fluctuates in a range of 0.51 to 0.72 
In other words, in a given manufacturing line, there is 
a panel size having a maximum effective substrate 
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utilization factor with the fixed number of yielded 
pieces. For example, in the case of the manuf acturing 
line of phase 3, a panel size having a maximum effective 
substrate utilization factor is type 12 with the number 
of yielded pieces set to 6; type 15 with the number of 
yielded pieces set to 4; type 19 with the number of 
yielded pieces set to 2; and type 24 with the number of 
yielded pieces set to 1. Among these, a highest 
effective substrate utilization factor is 0,86 of type 
12 with the number of yielded pieces set to 6, and a 
lowest effective substrate utilization factor is 0.4 of 
type 20 with the number of yielded pieces set to 1. 
This means that the conventional method exhibits 
fluctuation twice as large or more, because an effective 
substrate utilization factor fluctuates in a range of 
0.4 to 0.87 depending on the sizes of liquid crystal 
panels to be manufactured. 

The second problem is inability to deal with 
diversification of products, which is caused by enormous 
investments made in the manufacturing line for liquid 
crystal panels. Recent years have seen gradually 
expanded use of liquid crystal panels for a display of a 
notebook (including sub-notebook) PC, a desktop PC or a 
work station, a display of a mobile equipment, a video 
equipment, and so on. Conventionally, however, a basic 
idea has been the following: (D a liquid crystal panel 
having a specified size is manufactured in a specified 
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manufacturing line; and (2) a specified variety is fed at 
a specified lot. Accordingly, in order to deal with 
diversified liquid crystal panels, a plurality of 
manufacturing lines must be constructed according to 
sizes and varieties of liquid crystal panels. 
Conventionally, manufacturing lines have been 
constructed to match liquid crystal panels to be 
manufactured, for example in a manner that a liquid 
crystal panel is manufactured for a notebook PC in a 
first manufacturing line, a liquid crystal panel is 
manufactured for a mobile equipment and a video 
equipment in a second manufacturing line, and a liquid 
crystal panel is manufactured for a monitor in a third 
manufacturing line. 

It was relatively easy to construct manufacturing 
lines according to sizes or varieties of liquid crystal 
panels when there were not many kinds of products. From 
now on, however, with a great increase in size of a 
master glass substrate and diversification of products, 
construction of a manufacturing line for each product 
will bring about an enormous increase in plant and 
equipment investments. Thus, it will be difficult to 
deal with diversified products. 

The third problem of the conventional method is 
inability to deal with changes in market demands. For 
example, around 1994, each maker of a liquid crystal 
panel predicted that a size of a liquid crystal panel 
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for a notebook PC would be type 10, and accordingly 
constructed a manufacturing line of phase 2 with a view 
to yielding four pieces of the liquid crystal panel of 
type 10. Less than a year, however, a mainstream size 
of the liquid crystal panel for a notebook PC changed to 
type 11. As a result, almost no manufacturing lines 
which had been constructed had capability of dealing 
with the new need, the line was changed to type 11 with 
the number of yielded pieces set to 2. Thus, 
productivity was reduced by half. 

In the next year, 1995, since a mainstream size of 
the liquid crystal panel changed to type 12, a specially 
constructed manufacturing line of phase 2.5 became one 
for manufacturing a liquid crystal panel of type 12 with 
the number of yielded pieces set to 2. Also, in this 
case, productivity was reduced by half. 



SUMMARY OF THF. TNVRNTTON 

The present invention was made with the foregoing 
problems in mind, and it is an object of the invention 
to provide a method for manufacturing a liquid crystal 
panel. This method is capable of efficiently using 
conventional facilities even if a size of a master glass 
substrate is changed, easily meeting diversified market 
demands, and reducing manufacturing costs. It is 
another object of the invention to provide a liquid 
crystal panel manufactured by the above method. It is 
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yet another object of the invention to provide a 
manufacturing system of a liquid crystal panel. 

As shown in FIG. 5, the foregoing object is achieved 
by a method for manufacturing a liquid crystal panel of 
an active matrix system. This method is characterized 
in comprising the steps of: performing arraying for 
plotting a master glass substrate 10 into a plurality of 
blocks lla to lid, further plotting the blocks 11a to 
lid into a plurality of device- forming regions 12a to 
12d, and forming a conductive film, an insulating film 
and a semiconductor film which constitute TFT in the 
device-forming regions 12a to 12d; performing primary 
cutting to cut the master glass substrate into the 
blocks lla to lid so as to form a plurality of sub -TFT 
substrates; performing sub -TFT substrate processing for 
executing processing for each sub -TFT substrate in 
accordance with a device to be manufactured; and 
performing secondary cutting to cut the sub -TFT 
substrate for the respective device -forming regions 12a 
to 12d. 

Generally, the manufacturing process of the liquid 
crystal panel of an active matrix system is carried out 
in the order of the following steps: arraying for 
forming TFT on the master glass substrate; sub -TFT 
substrate processing for forming the pixel electrode and 
the orientation film and then joining the substrate to 
CF substrate; and cutting for cutting the master glass 
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substrate. In the manufacturing process of the liquid 
crystal panel, the contents of the arraying step are 
basically the same even if different varieties are 
processed. In other words, in the arraying step, even 
5 if varieties of liquid crystal panels are different, the 
order of forming the insulating film, the semiconductor 
film and the conductive film, a thickness of each film 
and materials are almost the same. On the other hand, a 
material for the orientation film, a cell gap and a 

10 liquid crystal material formed in the sub-TFT substrate 

processing step are different from variety to variety. 

Thus, with the present invention, the master glass 
substrate is plotted into a plurality of blocks, and 
each block is further plotted into one or a plurality of 

15 device -forming regions. Then, the conductive film, the 
insulating film and the semiconductor film which 
constitute TFT are formed in at least one device -forming 
region by executing TFT formation process in the state 
of the master glass substrate. In this way, with the 

20 invention, processing of the common process is carried 
out in the state of the master glass substrate 
irrespective of the kind of the liquid crystal panel. 
At this time, the process uses the first manufacturing 
line including a large film-forming equipment, an 

25 exposure device, a developer equipment, an etching 
equipment, and so on, which are all capable of 
performing operations in the state of the master glass 
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substrate . 

Then, in the step of primary cutting, the master 
glass substrate is cut into the sub-TFT substrates of 
the respective blocks. For each sub-TFT substrate, 
processing is performed in accordance with a device to 
be manufactured. In other words, an orientation film is 
formed by using a material according to the variety of 
the liquid crystal panel, or a cell gap is adjusted. In 
this case, since processing is carried out in the state 
of the sub-TFT substrate smaller than the master glass 
substrate, the second manufacturing line including a 
film-forming equipment, an aligner, a developer 
equipment, an etching equipment, and so on, can be used, 
these elements being smaller than those of the first 
manufacturing line. In other words, a manufacturing 
line of a generation before the first manufacturing line 
can be used. Then, in the step of secondary cutting, 
the sub-TFT substrate is cut to have a specified panel 
size, and a liquid crystal is injected into the panel in 
accordance with specifications of the liquid crystal 
panel. 

According to the present invention, since the master 
glass substrate is divided into a plurality of sub-TFT 
substrates in the step of primary cutting and then the 
sub-TFT substrate processing is performed, the 
facilities of a previous generation can be efficiently 
used. Accordingly, plant and equipment investments can 
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be reduced. Also, by properly selecting combination of 
liquid crystal panels manufactured by using one master 
glass substrate, an effective substrate utilization 
factor can be increased, and dealing with changes in 
5 market demands can be facilitated. 

In the present invention, for example, a liquid 
crystal panel having an identical size may only be 
formed in one block. Also, to increase an effective 
utilization factor, two or more kinds of liquid crystal 
10 panels different from one another in size may be formed 
in one block. Further, a direct vision type liquid 
crystal panel may be formed in a given block, and 
projection liquid crystal panels may be formed in the 
other blocks. Furthermore, a liquid crystal panel of a 
15 transmission type may be formed in a given block, and 
projection panels of reflection types may be formed in 
the other blocks. 

With the present invention, since TFT is formed in 
the state of the master glass substrate, the arraying 
20 step includes a step of forming a semiconductor film. 

Furthermore, in the step of sub -TFT substrate processing, 
however, a semiconductor film may be formed on the sub- 
TFT substrate. For example, for forming a liquid 
crystal panel incorporating a photoelectric conversion 
25 element such as an optical communication light sensor, 
an image sensor of a one-dimensional non-adhesion type, 
an image sensor of a two-dimensional non-adhesion type. 
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an image sensor of a one -dimensional adhesive type, an 
image sensor of a two-dimensional adhesive type or the 
like, a silicon film in the light sensor or the image 
sensor must be formed to be relatively thick. Film- 
forming efficiency is higher in simultaneous formation 
of silicon films on the plurality of sub -TFT substrates 
by using a batch film- forming equipment after division 
into the sub -TFT substrate than for thick formation of a 
silicon film by using a (sheet-fed) film forming 
equipment in the state of the master glass substrate. 
Accordingly, for forming a liquid crystal panel 
incorporating an optical communication light sensor or 
an image sensor, preferably, the sub -TFT substrate 
processing step should include a step of forming a 
semiconductor film. 

Japanese Patent Laid-Open Hei. 9 (1997) -325328 
disclosed a technology of forming liquid crystal panels 
different from one another in size in a master glass 
substrate, and then cutting the master glass substrate 
to match the individual liquid crystal panels. 
According to the technology disclosed in Japanese Patent 
Laid-Open Hei. 9 ( 1997) -325328 , however, a plurality of 
liquid crystal panels are simultaneously formed by using 
one master glass substrate and, immediately before the 
step of injecting a liquid crystal, the master glass 
substrate is cut and separated into the individual 
liquid crystal panels. Consequently, the number of 
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steps of cutting the substrate is only one, and a large 
manufacturing line is necessary for processing the 
master glass substrate until separation into the 
individual liquid crystal panels. For this reason, with 
the technology disclosed in Japanese Patent Laid-Open 
Hei. 9 (1997) -325328, utilization efficiency of the 
master glass substrate can be increased, but the 
manufacturing line of a previous generation cannot be 
used. Thus, the technology is not a satisfactory 
solution for efficient use of facilities. Also, with 
the technology disclosed in Japanese Patent Laid-Open 
Hei 9 (1997) -325328, only liquid crystal panels having 
the same orientation film materials and the same cell 
gaps can be simultaneously formed. Liquid crystal 
panels having different orientation film materials and 
different cell gaps cannot be manufactured by using one 
master glass substrate. 

On the other hand, according to the present 
invention, although the steps performed in the state of 
the master glass substrate are common among the liquid 
crystal panels, steps intrinsic to each liquid crystal 
panel can be performed in the step of sub -TFT substrate 
processing after cutting the master glass substrate into 
the sub -TFT substrates. Therefore, liquid crystal 
panels having structures different from one another can 
be efficiently manufactured by using one master glass 
substrate . 
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RRTF.F DESCP TPTTON OF THE DRAWINGS 

FIG.l is a plan view showing comparison in size 
among master glass substrates of respective generations. 

FIG. 2 is a plan view (1) showing a panel size and 
the number of yielded pieces in each generation. 

FIG. 3 is a plan view (2) showing a panel size and 
the number of yielded pieces in each generation. 

FIG. 4 is a plan view showing a relationship between 
a panel size and the number of yielded pieces in a 
manufacturing line of phase 3. 

FIG. 5 is a plan view showing in outline a method for 
manufacturing a liquid crystal panel according to a 
first embodiment of the present invention. 

FIG. 6 is a schematic view showing a manufacturing 
system of a liquid crystal panel according to the 
present invention. 

FIG.7A is a plan view showing a master glass 

substrate . 

FIG.7B is a plan view showing a sub -TFT substrate. 

FIG. 8 is a schematic view showing a liquid crystal 
panel manufactured by the manufacturing method of a 
liquid crystal panel according to the first embodiment. 

FIG. 9 is a sectional view showing the liquid crystal 
panel manufactured by the manufacturing method of a 
liquid crystal panel according to the first embodiment. 

FIG. 10A is a flowchart (1) showing the manufacturing 
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method of a liquid crystal panel according to the first 
embodiment of the present invention. 

FIG. 10B is a flowchart (2) showing the manufacturing 
method of a liquid crystal panel according to the first 
5 embodiment of the present invention. 

FIG. IOC is a flowchart (3) showing the manufacturing 
method of a liquid crystal panel according to the first 
embodiment of the present invention. 

FIGS.11A to 11C is a sectional view (1) showing the 
10 manufacturing method of a liquid crystal panel according 
to the first embodiment of the present invention. 

FIGS.11D and HE is a sectional view (2) showing the 
manufacturing method of a liquid crystal panel according 
to the first embodiment of the present invention. 
15 FIGS.11F and 11G is a sectional view (3) showing the 

manufacturing method of a liquid crystal panel according 
to the first embodiment of the present invention. 

FIGS.11H and HI is a sectional view (4) showing the 
manufacturing method of a liquid crystal panel according 
20 to the first embodiment of the present invention. 

FIG. 12 is a plan view showing an example (1) of 
combination of a plurality of liquid crystal panels 
manufactured by using one master glass substrate. 

FIGS.13A and 13B is a plan view showing an example 
25 (2) of combination of a plurality of liquid crystal 
panels manufactured by using one master glass substrate. 

FIGS.14A and 14B is a plan view showing an example 
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(3) of combination of a plurality of liquid crystal 
panels manufactured by using one master glass substrate. 

FIGS.15A and 15B are plan views, each of which shows 
a method for manufacturing a liquid crystal panel 
according to a second embodiment of the present 
invention. 

FIG. 16 is a plan view showing in outline a method 
for manufacturing a liquid crystal panel according to a 
third embodiment of the present invention. 

FIG. 17 is a plan view showing a projection panel of 
a reflection type according to the third embodiment. 

FIG. 18 is a sectional view showing the same 
projection panel of a reflection type. 

FIG. 19 is a schematic view showing a liquid crystal 
panel manufactured by a method for manufacturing a 
liquid crystal panel according to a fourth embodiment of 
the present invention. 

FIG. 20 is a plan view showing in outline the 
manufacturing method of a liquid crystal panel according 
to the fourth embodiment. 

FIG.21A is a flowchart (1) showing the manufacturing 
method of a liquid crystal panel according to the fourth 
embodiment . 

FIG.21B is a flowchart (2) showing the manufacturing 
method of a liquid crystal panel according to the fourth 
embodiment . 

FIG.21C is a flowchart (3) showing the manufacturing 
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method of a liquid crystal panel according to the fourth 
embodiment . 

FIG. 2 ID is a flowchart (4) showing the manufacturing 
method of a liquid crystal panel according to the fourth 
embodiment . 

FIGS.22A to 22D is a sectional view (1) showing the 
manufacturing method of a liquid crystal panel according 
to the fourth embodiment. 

FIGS.22E to 22G is a sectional view (2) showing the 
manufacturing method of a liquid crystal panel according 
to the fourth embodiment. 

FIGS.22H and 221 is a sectional view (3) showing the 
manufacturing method of a liquid crystal panel according 
to the fourth embodiment. 

FIGS. 22 J and 22K is a sectional view (4) showing the 
manufacturing method of a liquid crystal panel according 
to the fourth embodiment. 

FIG. 23 is a plan view showing a method for 
manufacturing a liquid crystal panel according to a 
fifth embodiment of the present invention. 

FIG. 24 is a sectional view showing a two-dimensional 
image sensor incorporated in a liquid crystal panel 
according to the fifth embodiment. 

FIG. 25 is a plan view showing an example of applying 
the method of the fifth embodiment to manufacturing of a 
liquid crystal panel incorporating a one -dimensional 
adhesion type image sensor. 
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nrefir.RTPTTQ N of THE PRF.FEKREP EMBODIMENTS 

Hereinafter, description will be made of the 
preferred embodiments of the present invention with 
reference to the attached drawings. 
(First Embodiment) 

FIG. 5 is a plan view showing in outline a method 
for manufacturing a liquid crystal panel according to a 
first embodiment of the present invention; FIG. 6 is a 
schematic view showing a manufacturing system of a 
liquid crystal panel; and FIGS. 7A and 7B are plan views 
respectively showing a master glass substrate and a sub- 

TFT substrate. 

In the first embodiment, a master glass substrate 
having a size of 960 x 1000 mm is used. And as shown in 
FIG. 5, the master glass substrate 10 is plotted into 
four blocks 11a to lid. Then, for example, the 
following regions are secured in the respective blocks: 
in the first block 11a, one device -forming region 12a 
for forming a liquid crystal panel of type 20; in the 
second block lib, two device -forming regions 12b for 
forming liquid crystal panels of types 12 to 15; in the 
third block 11c, four device -forming regions 12c for 
forming liquid crystal panels of types 10 and 11; and in 
the fourth block lid, numerous (six in the drawing) 
device -forming regions 12d for forming liquid crystal 
panels for portable telephone sets of types 2 and 3. 
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Because of a necessity of handling each sub -TFT 
substrate in a later-described sub -TFT substrate 
processing process, a handling area having a width of 10 
to 15mm must be secured in an edge of each of the blocks 
11a to lid. 

In the embodiment, as shown in FIG. 6, two kinds of 
manufacturing lines, first and second manufacturing 
lines 16 and 17, are used. The first manufacturing line 
16 is composed of a group of devices including a large 
cleaning equipment for treating the master glass 
substrate 10 having a size of 960 x 1000 mm, a film- 
forming equipment, an aligner, a developer equipment, an 
etching equipment, and so on. By using this first 
manufacturing line 16, a silicon film, an insulating 
film and a conductive film which constitute TFT are 
formed in each of the blocks 11a to lid of the master 
glass substrate 10. Then, in primary cutting step, the 
master glass substrate 10 is cut in positions indicated 
by broken lines shown in FIG. 5 and FIG. 7A, and then 
divided into sub -TFT substrates 10a to lOd for the 
respective blocks 11a to lid as shown in FIG. 7B. A 
size of each of the sub-TFT substrates 10a to lOd is set 
equal to 480 x 500 mm. The first manufacturing line 16 
includes a film- forming equipment, for instance PECVD 
(Plasma Enhanced Chemical Vapor Deposition) device, for 
forming a semiconductor film serving as an active layer 
of TFT. 
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The second manufacturing line 17 shown in FIG. 6 is 
composed of a group of relatively small devices 
including a cleaning equipment, a film- forming equipment, 
an aligner, a developer equipment, an etching equipment, 
and so on, for treating the sub -TFT substrates 10a to 
lOd having sizes of 480 * 500 mm. In other words, for 
the second manufacturing line 17. a manufacturing line 
of a generation before the first manufacturing line 16 
can be used. In this second manufacturing line 17, 
processing is executed to the sub -TFT substrates 10a to 
lOd according to respective liquid crystal panels 
manufactured. The second manufacturing line 17 includes 
a film- forming equipment made of ITO (indium- tin oxide), 
for forming a pixel electrode, for instance a sputtering 
equipment . 

FIG. 8 is a schematic view showing a liquid crystal 
panel manufactured by the manufacturing method of a 
liquid crystal panel according to the first embodiment. 
As shown in FIG. 8, a liquid crystal panel 30 includes a 
plurality of pixels 31 (one is only shown in the 
drawing) arranged in a matrix form, and a scanning line 
35 and a data line 36 passed among the pixels 31. Each 
pixel 31 is composed of a pixel electrode, a counter 
electrode, a transmitted light quantity control unit 33 
made of a liquid crystal between these electrodes, TFT 
32 and an auxiliary capacitive element 34. 

A gate driver LSI (Large Scale Integrated Circuit) 
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37 and a data driver LSI 38 are connected to the liquid 
crystal panel 30. A scanning signal is supplied from 
the gate driver LSI 37 to the scanning line 35 by a 
specified timing. Display data is supplied from the 
data driver LSI 38 to the data line 36 by a specified 
timing. 

FIG. 9 is a sectional view showing a direct -vision 
liquid crystal panel 30 manufactured according to the 
first embodiment. The liquid crystal panel 30 includes 
TFT substrate 40 and CF substrate 50 arranged to 
sandwich a spacer (not shown), a sealing material 50 for 
joining TFT substrate 40 and CF substrate 50 with each 
other, and a liquid crystal 49 sealed between TFT 
substrate 40 and CF substrate 50. Polarizing plates 48 
and 57 are respectively arranged in the lower side of 
TFT substrate 40 and in the upper side of CF substrate 
50. 

TFT substrate 40 is composed of a glass substrate 41, 
TFT 42 formed thereon, a wiring 43 such as data line and 
a scanning line, an inter layer insulating film 44, a 
pixel electrode 45, a drawer terminal 46 and an 
orientation film 47. Also, CF substrate 50 is composed 
of a glass substrate 51, a black matrix 52 formed below 
the same, a color filter 53, an interlayer insulating 
film 54, a counter electrode 55 and an orientation film 
56. 

FIGS. 10A to 10C are flowcharts, each of which shows 
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the method for manufacturing a liquid crystal panel 
according to the first embodiment. FIG. 10A shows a 
flow of steps in a state of the master glass substrate; 
FIG. 10B shows a flow of steps in a state of the sub- 
5 substrate; and FIG. IOC shows a flow of panel steps. 

Hereinafter, the first embodiment will be described 
in detail by referring to the flowcharts of FIGS. 10A to 
5 IOC, the plan views of FIGS. 7A and 7B respectively 

% showing the master glass substrate and the sub -TFT 

;™J 10 substrate, and the sectional views of FIGS. 11A to 111, 

Q each of which shows the manufacturing method in the 

s order of steps. In this example, the master glass 

M substrate 10 is divided into the four blocks 11a to lid. 

y] But as shown in FIG. 7A, an orientation flat 13 for 

F- 15 deciding a direction of the substrate is provided 

beforehand in the left upper corner of the master glass 
substrate. In the other corner, a corner cut 14 is 
provided. The orientation flat 13 is a notch having a 
length of a portion indicated by xl set to 2.0 mm, and a 
20 length of a portion indicated by yl set to 5.0 mm. The 

corner cut 14 is a notch having lengths of portions 
indicated by x2 and y2 equally set to 1.5 mm. A 
reference mark 15 for alignment is provided in the 
vicinity of the corner of each of the blocks 11a to lid. 
25 First, in step Sll of the flowchart of FIG. 10A, a 

substrate cleaning process is carried out for cleaning 
the surface of the master glass substrate 10. Next, in 
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step S12, Cr (chrome) is sputtered on one surface 
(hereinafter referred to as an upper surface) of the 
master glass substrate 10 to form a Cr film having a 
thickness of 0.15 to 0.2 l±m. Next, the process moves to 
step S13 to form a resist film having a specified 
pattern on the Cr film by using a photoresist. Then, in 
step S14, the Cr film is etched to form a TFT gate 
electrode 21, and a wiring (not shown) such as a 
scanning line or the like of the same wiring layer as 
that of the gate electrode 21, as shown in FIG. 11A. 
Subsequently, the resist film is removed. 

Next, as shown in FIG. 11B, in step S15, a substrate 
cleaning treatment is executed. In step S16, SiN x is 
deposited to have a thickness of 0.3 to 0.4 Urn on the 
upper side of the master glass substrate 10 so as to 
form a gate insulating film 22. Also, on the gate 
insulating film 22, an amorphous silicon (a-Si) film 23 
serving as a TFT channel region is formed to have a 
thickness of 0.03 to 0.1 Mm. Then, on the amorphous 
silicon film 23, SiN x is deposited to have a thickness 
of 0.2 to 0.5 Um in order to form a channel protective 
film 24. 

Subsequently, in step S17, a photoresist is coated 
on the channel protective film 24 to form a photoresist 
film. This photoresist film is exposed from the lower 
surface side of the master glass substrate 10. Then, 
developing treatment is performed to leave a resist film 
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25 only above the gate electrode 21 as shown in FIG. 11C. 

Then # in step S18, the channel protective film 24 is 
etched by using the resist film 25 as a mask. 
Subsequently, as shown in FIG. 11D, the photoresist film 
25 is removed. Accordingly, the channel protective film 
24 is left only above the gate electrode 21. 

Then, in step S19, the substrate cleaning process is 
executed. As shown in FIG. HE, above the master glass 
substrate 10, an amorphous silicon film 26 doped with n- 
type impurities and serving as a TFT source/drain region 
is formed to have a thickness of about 0.02 to 0.03 Mm. 
Subsequently, in step S20, on the silicon film 26, a Ti 
(titanium) film having a thickness of 0.05 to 0.1 Mm, 
an Al (aluminum) film having a thickness of 0.1 to 0.2 
Mm, and a Ti film having a thickness of 0.05 to 0.1 Mm 
are formed in this order. Then, a conductive film 27 
having a laminate structure including these Ti, Al and 
Ti films is formed. 

Then, in step S21, primary cutting is performed for 
the master glass substrate 10, and divided into the four 
sub -TFT substrates 10a to lOd as shown in FIG. 7A. Then, 
end face processing is executed for each of the sub-TFT 
substrates 10a to lOd, and an orientation flat for 
alignment (indicated by a solid line circle in FIG. 7B) 
and a corner cut (indicated by a broken line circle in 
FIG. 7B) are provided. 

The process thus far is performed in the first 
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manufacturing line 16 shown in FIG. 6, and the process 
thereafter is performed in the second manufacturing line 
17 shown in the same drawing. In the process thus far, 
mask alignment during pattern formation is performed by 
using the fiducial marks 15 provided in the four corners 
of the master glass substrate 10. In the process 
described below, description will be made only of the 
sub -TFT substrate 10a. But the process for the other 
sub -TFT substrates 10b to lOd is basically the same. 

In step S22, the substrate cleaning process is 
performed for the sub -TFT substrate 10a after primary 
cutting. Then, in step S23, a resist film (not shown) 
having a specified pattern is formed on the conductive 
film 27 by using a photoresist. Then, in step S24, the 
conductive film 27 is etched by using this resist film 
as a mask to form a TFT source electrode, a drain 
electrode, and a wiring (data line or the like) on the 
same wiring layer as those of these electrodes, as shown 
in FIG. 11F. Also, the silicon film 26 on the TFT 
channel region is then removed by etching. 

Subsequently, in step S25, the substrate cleaning 
process is executed. Then, in step S26, as shown in FIG. 
11G, an interlayer insulating film 28 made of SiN x is 
formed to have a thickness of 0.3 to 0 . 4 i± m above the 
sub -TFT substrate 10a. Then, a resist film (not shown) 
having a contact hole pattern is formed on the 
interlayer insulating film 28 by using a photoresist. 
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In step S27, the interlayer insulating film 28 is etched 
by using the resist film as a mask to form a contact 
hole 28a as shown in FIG. 11H. Then, the resist film is 
removed. 

Subsequently, in step S28, the substrate cleaning 
process is executed. Then, in step S29, an ITO film is 
formed above the sub -TFT substrate 10a by sputtering. 
Then, in step S30, a resist film (not shown) having a 
specified pattern is formed on the ITO film by using a 
photoresist. Then, in step S31, the ITO film is etched 
by using the resist film as a mask to form a pixel 
electrode 29 and a drawer electrode, as shown in FIG. 
111. Then, the resist film is removed. In the process 
from step S22 to S31, mask alignment during pattern 
formation is performed by using the fiducial marks 
provided in the four corners of the sub -TFT substrate 
10a. 

Subsequently, in step S32, the substrate cleaning 
process is executed. Then, in step S33, an orientation 
film (not shown) made of polyimide is formed to have a 
thickness of 0.05 to 0.1 Mm on the pixel electrode 29. 
In step S34, a surface of the orientation film is 
subjected to orientation. For this orientation, rubbing 
treatment for the surface of the orientation film by a 
cloth roller in one direction is generally employed. A 
material, a thickness and an orienting method for the 
orientation film are properly selected in accordance 
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with specifications of a liquid crystal panel to be 
manufactured . 

Subsequently, in step S35, a spherical or 
cylindrical spacer made of glass or plastic is dispersed 
above the sub -TFT substrate 10a. In step S36, the sub- 
TFT substrate 10a is stuck to a CF substrate (see FIG. 
9). However, a liquid crystal injection port must be 
provided in order to inject a liquid crystal between the 
TFT substrate ( sub -TFT substrate 10a) and the CF 
substrate in the later process. A method for forming 
the CF substrate is the same as the conventional method, 
and thus description thereof will be omitted. 

Then, in step S37, secondary cutting is performed. 
In other words, the sub -TFT substrate 10a is cut to make 
a liquid crystal panel having a specified size. 

Subsequently, in step S38, a liquid crystal is 
injected between the sub -TFT substrate 10a and the CF 
substrate, and a liquid injection port is sealed with a 
resin. The kind of a liquid crystal is also selected 
properly in accordance with specifications of a liquid 
crystal panel to be manufactured. In this way, the 
manufacturing of the liquid crystal panel having a 
structure shown in FIG. 9 is completed. In addition, a 
glass substrate 41 in FIG. 9 corresponds to a sub -TFT 
substrate 10a, and a TFT 42 in FIG. 9 corresponds to the 
TFT composed of the gate electrode 21, the gate 
insulating film 22 and the silicon films 23 and 26 in 
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FIG. 111. A pixel electrode 45 in FIG. 9 corresponds to 
the pixel electrode 29 in FIG. 111. 

In the embodiment, for manufacturing four kinds of 
liquid crystal panels different from one another in size 
by using one master glass substrate 10, the process is 
performed in the state of the master glass substrate 10 
by using the first manufacturing line 16 until an 
arraying step for forming TFT for each pixel. Then, 
primary cutting is performed for the master glass 
substrate 10 to separate the same into four sub -TFT 
substrates 10a to lOd. Thereafter, the process is 
performed in the state of the sub -TFT substrates 10a to 
lOd by using the second manufacturing line 17 until a 
step for joining with a CF substrate. 

Thus, in the present embodiment, the use of the 
first manufacturing line 16 composed of the group of 
large devices capable of processing in the state of the 
master glass substrate is limited until the arraying 
step. The process thereafter is performed by the second 
manufacturing line 17, which is capable of processing a 
substrate having a size of 1/4 of the master glass 
substrate. Accordingly, the number of large equipment 
can be reduced, and plant and equipment investments can 
be reduced. Since the manufacturing line of, for 
instance a previous generation, can be used for the 
second manufacturing line 17, facility utilization 
factor is high. Also, since plural kinds of liquid 
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crystal panels different from one another in size are 
formed by using one master glass substrate, a 
utilization factor of the master glass substrate can be 
increased by properly combining the sizes of the 
respective liquid crystal panels. Because of these 
effects provided in combination, manufacturing costs of 
a liquid crystal panel can be greatly reduced according 
to the embodiment. Moreover, according to the present 
embodiment, by properly selecting the kind of a liquid 
crystal display panel manufactured by using one master 
glass substrate, changes in market demands can be 
flexibly dealt with without reducing productivity. 

Furthermore, in the present embodiment, mask 
alignment in the state of the master glass substrate 10 
is performed by using the fiducial marks 15 provided in 
the four corners of the master glass substrate 10. Mask 
alignment in the state of the sub -TFT substrate 10a, is 
performed by using the reference marks 15 provided in 
the four corners of the sub -TFT substrate 10a. 
Accordingly, the accuracy of alignment is high. For 
example, when TFT or a pixel electrode is formed in the 
state of the master glass substrate as in the 
conventional case, the accuracy of alignment is reduced 
because of shrinkage or heat history of the master glass 
substrate. According to the embodiment, however, the 
process that needs high alignment accuracy in a contact 
portion between the source/drain and the line, in a 
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contact portion between the pixel electrode and TFT or 
the like is performed by using the fiducial marks 
provided in the four corners of the sub -TFT substrate in 
the state of the sub -TFT substrate. Accordingly, the 
accuracy of alignment can be set to 2 to 3^m or lower. 
In other words, in the liquid crystal display panel 
manufactured by using the method of the invention, 
alignment accuracy by shrinkage can be set smaller than 
a value estimated based on a shrinkage rate of the 
master glass substrate and a heat history thereof during 
processing . 

In addition, the number of the first and second 
manufacturing lines 16 and 17 shown in FIG. 6 is one for 
each. Needless to say, however, a plurality of second 
manufacturing lines 17 may be provided for one first 
manufacturing line. 

FIGS. 12 to 14B are plan views, each of which shows 
an example of combination of a plurality of liquid 
crystal panels manufactured by using one master glass 
substrate. As in the case of the above example, in FIG. 
12, a master glass substrate 10 having a size of 960 * 
1000 mm is used. Then, the master glass substrate 10 is 
plotted into four blocks 11a to lid. In the respective 
blocks, the following regions are secured: in the block 
11a, one device- forming region 12a for forming a liquid 
crystal panel of type 20; in the block lib, two device- 
forming regions 12b for forming a liquid crystal panel 
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of type 12; in the block 11c, four device -forming 
regions 12c for forming a liquid crystal panel of type 
10; and in the block lid, a plurality of device -forming 
regions 12e for forming a liquid crystal panel of a 
projection type. 

FIG. 13A shows an example of manufacturing four 
liquid crystal panels of types 16 to 23 by using a 
master glass substrate of 850 * 1060 ram. FIG. 13B shows 
an example of manufacturing eight liquid crystal panels 
of types 13 to 15 by using a master glass substrate of 
850 x 1060 mm. FIG. 14A shows an example of 
manufacturing sixteen liquid crystal panels of type 12 
by using a master glass substrate of 850 * 1060 mm. FIG. 
14B shows an example of manufacturing twenty four liquid 
crystal panels of type 8.4 by using a master glass 
substrate of 850 x 1060 mm. In any of these cases, as 
in the case of the above -described first embodiment, the 
process is carried out in the state of a master glass 
substrate until an arraying step. Primary cutting is 
performed for the master glass substrate in portions 
indicated by broken lines in the drawing to divide the 
same into sub-TFT substrates. Then, after a pixel 
electrode, an orientation film, and so on, are formed in 
the state of the sub-TFT substrate, the substrate is 
joined with a CF substrate. Secondary cutting is 
performed for the sub-TFT substrate to form a specified 
liquid crystal panel. Then, a liquid crystal is sealed 
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between the TFT substrate and the CF substrate. 
(Second Embodiment) 

FIGS. 15A and 15B are views, each of which shows a 
method for manufacturing a liquid crystal panel 
according to a second embodiment of the present 
invention. 

In the second embodiment, a master glass substrate 
60 is plotted into four blocks 61a to 6 Id. In an 
example shown in FIG. 15A, the following regions are 
secured in each of the blocks 61a to 61d: for example, 
one device -forming region 62 for forming a liquid 
crystal panel of type 15 for a monitor; and a plurality 
of device -forming regions 63 for forming liquid crystal 
panels of types 2 to 3 for portable telephone sets. 

In an example shown in FIG. 15B, for example, the 
following regions are secured in each of the blocks 61a 
to 61d: one device -forming region 64 for forming a 
liquid crystal panel of type 15 for a monitor; and two 
device -forming regions 65 for forming liquid crystal 
panels of types 6 to 8 for mobile equipments. 

In other words, block division is made for each size 
of a liquid crystal panel to be manufactured in the 
first embodiment. Two or more kinds of liquid crystal 
panels different from one another in size, however, are 
formed in each of the blocks 61a to 6 Id in the second 
embodiment. The blocks 61a to 6 Id have the same 
structures . 
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In the second embodiment, as in the case of the 
first embodiment, a conductive film, an insulating film 
and a semiconductor film are formed to constitute TFT on 
a master glass substrate 60 having a size of 960 x 1000 

5 mm by using the first manufacturing line (see FIG. 6). 
Then, primary cutting is performed to cut the master 
glass substrate 60 in portions indicated by broken lines 
shown in FIGS. 15A and 15B, and divide the same into 
four sub -TFT substrates having a size of 480 * 500 mm. 

10 Then, the second manufacturing line is used to perform 
the process thereafter. Secondary cutting is performed 
after joining with a CF substrate, and then a liquid 
crystal is sealed between the TFT substrate and the CF 
substrate. Effects obtained in the embodiment are the 

15 same as those in the first embodiment. 
(Third Embodiment) 

FIG. 16 is a plan view showing in outline a method 
for manufacturing a liquid crystal panel according to a 
third embodiment of the present invention. In the third 

20 embodiment, a master glass substrate 70 is plotted into 
four blocks 71a to 7 Id. The following regions are 
secured in the respective blocks: in the block 7 la, one 
device -forming region 72a for forming a liquid crystal 
panel of type 20; in the block 71b, two device -forming 

25 regions 72b for forming liquid crystal panels of types 
12 to 15; in the block 71c f four device -forming regions 
72c for forming liquid crystal panels of types 10 and 
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11; and in the block 71d # numerous device -forming 
regions 72d for forming projection panels of a 
reflection type of type 1.8. A structure of a liquid 
crystal display panel formed in each of the blocks 71a 
to 71d is the same as that shown in FIG. 9. 

FIG. 17 is a plan view showing a projection panel of 
a reflection type formed in the block 71d; and FIG. 18 
is a sectional view of the same. A base film (not 
shown) made of SiC>2 is formed on a glass substrate 81 , 
and a silicon film 82 is selectively formed on this base 
film. On the silicon film 82, a gate line 83 is formed 
through a gate insulating film (not shown). The silicon 
film 82 and the gate line 83 passing above the same 
constitute two TFT 92 for one pixel. On the base film, 
an inter layer insulating film 84 made of Si02 and SiN x 
is also formed. The silicon film 82 and the gate line 
83 are covered with this interlayer insulating film 84. 
On the interlayer insulating film 84, an electrode 85a 
and a signal conductor 85b made of Ti and Al films are 
formed. The electrode 85a is electrically connected to 
the silicon film 82 through a contact hole formed in the 
interlayer insulating film 84. 

An interlayer insulating film 86 made of SiN x is 
formed on the interlayer insulating film 84. The 
electrode 85a and the signal line 85b are covered with 
this interlayer insulating film 86. A common electrode 
87 made of Ti is formed to have a specified pattern on 
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the interlayer insulating film 86. Also, on the 
interlayer insulating film 86, an interlayer insulating 
film 88 made of SiN x is formed, and a lower capacitive 
electrode 89 made of Ti is formed thereon. 

in addition, a resin flattening film 90 is formed on 
the lower capacitive electrode 89. A reflection 
electrode 91 made of Al is formed on the resin 
flattening electrode 90. 

in the embodiment, as in the case of the first 
embodiment. the process until formation of the 
conductive film (the gate line 83 and the electrode 85a), 
the insulating film (gate insulating film) and the 
semiconductor film (silicon film 82) for TFT 92 is 
carried out in the state of a master glass substrate. 
Then, primary cutting is performed to cut the master 
glass substrate into the blocks 71a to 71d and separate 
the same into the sub -TFT substrates. For the sub-TFT 
substrates of the respective blocks 71a to 71d, the same 
process as that for the first embodiment is carried out 
to form liquid crystal panels. For the projection panel 
of a reflection type, in the sub-TFT substrate 
processing process, the interlayer insulating film 86. 
the common electrode 87. the interlayer insulating film 
88, the lower capacitive electrode 89. the flattening 
film 90 and the reflection electrode 91 are formed on 
the substrate (sub-TFT substrate) 81 in this order. 

According to the third embodiment of the invention, 
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processing is executed in accordance with devices to be 
manufactured after separation into the sub -TFT 
substrates and, thus, devices different from one another 
can be manuf actured. 
5 (Fourth Embodiment) 

FIG. 19 is a schematic view showing a liquid crystal 
panel manufactured by a method for manufacturing a 
y liquid crystal panel according to a fourth embodiment of 

■*! the present invention. 

O io As shown in FIG. 19, a liquid crystal panel 100 

Q manufactured by the method of the fourth embodiment 

n s 

* includes a plurality (one is only shown in the drawing) 

H of pixels 101 arranged in a matrix form, and scanning 

n 1 

U1 and data lines 105 and 106 for supplying display data to 

Q 

S 15 a specified pixel 101 by a specified timing. Each pixel 

101 is composed of two low- temperature poly silicon TFT 
102connected in series, a pixel electrode, a counter 
electrode, a transmitted light quantity control unit 103 
composed of a liquid crystal sealed between these 

20 electrodes, and an auxiliary capacitive element 104. 

Outside a display region where the pixels 101 are 
arranged in the matrix form, an incorporated gate driver 
107 and a data driver 108 composed of p-type and n-type 
TFT, an electrostatic preventing/ repairing circuit 109 

25 and an input terminal 110 are formed. 

Use of the low- temperature process for forming TFT 
provides an advantage of using an inexpensive glass 
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plate as a substrate. Since polysilicon TFT has higher 
driving performance and can be miniaturized compared 
with amorphous silicon TFT, an open arear ratio can be 
increased to provide a bright image- Moreover, in the 
case of amorphous silicon TFT, because of a low driving 
speed. IC for driving must be separately provided to be 
connected to the liquid crystal panel. In the case of 
polysilicon TFT, on the other hand, because of a high 
driving speed, the driving (driver) circuit can be 
formed on the glass substrate. 

FIG. 20 is a plan view showing in outline the 
manufacturing method of a liquid crystal panel according 
to the fourth embodiment. A master glass substrate 120 
having a size of 960 * 1000 mm is used. This master 
glass substrate 120 is plotted into four blocks 121a to 
121d. In these blocks, for example, the following 
regions are formed: in each of the blocks 121a and 121b, 
one device -forming region for forming a liquid crystal 
panel with a built-in driving circuit of type 16; and in 
each of the blocks 121c and 121d, four device -forming 
regions for forming liquid crystal panel with built-in 
driving circuits of type 5. As shown in FIG. 6, the 
process in the embodiment also uses the first 
manufacturing line 16 for processing the master glass 
substrate, and the second manufacturing line 17 for 
processing a sub -TFT substrate after primary cutting. 

FIGS. 21A to 2 ID are flowcharts, each of which shows 
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the manufacturing method of a liquid crystal panel 
according to the embodiment. FIGS* 21A and 2 IB show the 
process carried out in the state of a master glass 
substrate; and FIGS. 21C and 21D show the process 
carried out in the sate of a sub -TFT substrate. FIGS. 
22A to 22L are sectional views, each of which shows p- 
type and n-type TFT portions of peripheral circuits 
(data driver and scanning driver) and n-type TFT portion 
in a pixel in the order of manufacturing steps. 

First, in step S51 of the flowchart shown in FIG. 
21A, as shown in FIG. 22A # a substrate cleaning process 
for cleaning a surface of the master glass substrate 120 
is executed, and then SiC>2 is deposited on the master 
glass substrate 120 to form a base film (not shown) 
having a thickness of 0.2 to 0.3/im. To form a base 
film, SiN may be deposited to have a thickness of 0.05/x 
m, and SiC>2 may be deposited thereon to have a thickness 
of 0.2 lim. Subsequently, an amorphous silicon film 131 
is formed on the base film to have a thickness of 0.03 
to 0.05/Xm. 

Then, in step S52, as shown in FIG. 22B, the 
amorphous silicon film 131 is irradiated with a laser 
beam to convert the amorphous silicon into polysilicon. 
In this way, a polysilicon film 132 is obtained. In the 
embodiment, an XeCl excimer laser having a wavelength of 
308 nm is used to scan a rectangular laser beam 125 in a 
direction orthogonal to a longitudinal direction of the 
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beam, as shown in FIG. 20. In the embodiment, liquid 
crystal panels 122a and 122b should be set to have the 
same directions as the scanning direction of the laser 
beam 125 (indicated by arrows in the drawing). In other 
words, as shown in FIG. 20, the peripheral circuits 
(gate and data drivers) and the data and scanning lines 
of one of the liquid crystal panels 122a and 122b should 
have the same directions in each liquid crystal panel. 
By making the directions of the respective liquid 
crystal panels coincide, variance in silicon 
crystallization between the panels can be reduced, and 
yield and display performance can be improved. 
Especially, laser scan lacing can be suppressed. Also, 
adjustment of display characteristics by an external 
circuit can be facilitated. 

Subsequently, in step S53, a resist film (not shown) 
having a specified pattern is formed on the polysilicon 
film 132 by using a photoresist. In step S54, the 
polysilicon film 132 is etched by using the resist film 
as a mask to selectively leave the same on the master 
glass substrate 120, as shown in FIG. 22C. Then, the 
resist film is removed. 

Then, in step S56, as shown in FIG. 22D, by a plasma 
CVD method, SiC>2 is deposited on the full surface of the 
master glass substrate 120 to form a gate insulating 
film 133 having a thickness of 0.1 to 0.15 Urn. The gate 
insulating film may have a two -layer structure of Si02 
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and SiN. In this case, for example, a thickness of Si0 2 
is set to 0.09 Mm, and a thickness of SiN is set to 
0.03 Mm. Preferably, a thickness of SiN should be set 
to approximately 1/4 of a thickness of the entire gate 
insulating film. Then, in step S57, a sputtering 
equipment is used to form AINd ( aluminum- neodymium) film 
having a thickness of 0.3 to 0.4 Mm serving as a gate 
electrode on the gate insulating film 133. 

Then, in step S58. a photoresist film (not shown) is 
formed on the AINd film. Exposure and development are 
performed for the photoresist film to pattern the same 
in a specified gate pattern shape. Then, in step S59, 
as shown in FIG. 22E, the AINd film is etched to leave 
the same only in a portion below the resist film, and 
then a gate electrode 134 is formed. Then, in step S60, 
the resist film is removed. 

Subsequently, in step S61, as shown in FIG. 22E, n- 
type impurities are introduced at high concentration to 
a region 132a serving as a source/drain of n-type TFT, 
which is includes in the silicon film 132. In step S62, 
n-type impurities are introduced at low concentration to 

i _ ^i. no Then in stetj S63 . a mask having 

a specified pattern is formed on the gate insulating 
film 133 by using a photoresist. In step S64, p-type 
impurities are introduced through an opening of this 
mask to a region 132b serving as a source/drain of p- 
type TFT, which is included in the silicon film 132. 
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Then, in step S65, the mask is removed and, in step S66, 
heat treatment is performed to activate the impurities. 
In this way, specified circuits (data and scanning 
drivers) using n-type TFT of the display region and p- 
type and n-type TFT of the peripheral circuit portion 
are formed. 

Subsequently, in step S67, as shown in FIG. 22F, 
SiN x and SiC>2 are deposited in sequence on a full 
surface above the master glass substrate 120 to form an 
interlayer insulating film 135. The process thus far is 
executed by using the first manufacturing line 16 shown 
in FIG. 6. 

Then, in step S68, primary cutting is performed for 
the master glass substrate 120 to divide the same into 
four sub -TFT substrates. End face processing is 
performed for each sub-TFT substrate to form an 
orientation flat and a corner cut (see FIG. 7). 
Thereafter, processing is performed by using the second 
manufacturing line 17 shown in FIG. 6. Hereinafter, 
description will be made of process carried out for one 
120a of the four sub-TFT substrates. It should be 
understood that similar processing is performed for the 
other sub-TFT substrates. 

Subsequently, in step S69, a substrate cleaning 
process is performed for the sub-TFT substrate. Then, 
in step S70, a mask having a desired contact hole 
pattern is formed on the interlayer insulating film 85 
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above the sub -TFT substrate 120a. In step S71. as shown 
in FIG. 221, the interlayer insulating film 135 is 
etched to form a contact hole 135a. Then, in step S72, 
the mask is removed. 

Subsequently, in step S73, a substrate cleaning 
process is performed for cleaning the sub -TFT substrate 
120a. Then, in step S74, Ti, Al and Ti are deposited in 
sequence above the sub -TFT substrate 120a. The contact 
hole 135a is covered with these metals, and a conductive 
film is formed on the interlayer insulating film 135. 

Then, in step S75, a photoresist is coated on the 
conductive film, and exposure and development are 
performed to form a wiring pattern. Then, in step S76, 
as shown in FIG. 221. the conducive film is etched by 
using the photoresist as a mask to form a wiring and an 
electrode 136 on the interlayer insulating film 135. 
Then, in step S77, the photoresist film is removed. 

Subsequently, in step S78, a substrate cleaning 
process is performed for cleaning the sub -TFT substrate 
120a. Then, in step S79, as shown in FIG. 22J, an 
interlayer insulating film 137 made of SiN x is formed on 

~ _i 4_*^ ^ik-tpt substrate 120a by a 

a full surrace ciuuve uic 
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Then, in step S80, a mask (not shown) having a 
specified contact hole pattern is formed on the 
interlayer insulating film 137 by using a photoresist. 
Then, in step S81, the interlayer insulating film 137 is 
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etched to form a contact hole 137a. Then, in step S82, 
the resist film is removed. 

Subsequently, in step S83, a substrate cleaning 
process is performed for the sub -TFT substrate 120a. 
Then, in step S84, ITO film serving as a pixel electrode 
is formed above the sub -TFT substrate 120a by using a 
sputtering equipment. Then, in step S85, a resist film 
having a specified pixel electrode pattern is formed on 
the ITO film by using a photoresist. 

Then, in step S86, the ITO film is etched by using 
the resist film as a mask to form a pixel electrode 138, 
as shown in FIG. 22K. Then, in step S87, the resist is 
removed . 

Subsequently, as in the case of the first embodiment, 
an orientation film is formed on the pixel electrode 138, 
and rubbing treatment is performed for a surface of the 
orientation film. A spacer is dispersed on the 
orientation film, and the substrate is stuck to a CF 
substrate formed in the same way as that by the 
conventional method. Then, secondary cutting is 
performed to separate liquid crystal panels from one 
another. Then, a liquid crystal is sealed between the 
TFT substrate and the CF substrate. 

The process performed in the fourth embodiment also 
uses the first manufacturing line 16 (see FIG. 6) to 
form TFT in the state of the master glass substrate 120. 
Then, in primary cutting, the master glass substrate 120 
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is out into a plurality of sub-TFI substrates, 
prooess in the state of these sub-TFT substrates is 
performed by using the second manufacturing line 17 
until the step of sticking with the CF substrate. Then, 
secondary cutting is performed for separation into 
liquid crystal panels. Effects provided by the fourth 
embodiment are the same as those by the first embodiment. 
(Fifth Embodiment) 

FIG. 23 is a view showing a method for manufacturing 
a liquid crystal panel according to a fifth embodiment 
of the present invention. 

in the fifth embodiment, a master glass substrate 
140 is plotted into four blocks 141a to 141d. In each 
of these blocks 141a to I41d. one liquid crystal panel 
143 having an image sensor (digital camera) 142 of a 
two-dimensional non-adhesion type is formed. 

FIG. 24 is a sectional view showing the two- 
dimensional image sensor 142 incorporated in the liquid 
crystal panel 143. In an image sensor forming region, a 
silicon film 151. a gate insulating film 152 and a gate 
electrode 153 are formed on a glass substrate 150, and 
these elements constitute TFT. On the gate insulating 
f±m 152, an interlayer insulating film 154 made of Si0 2 
and SiN x is formed. A source/drain electrode 155 is 
formed thereon. The source/drain electrodes 155 is 
connected to a source/drain region of the silicon film 
151 through a contact hole provided in the interlayer 
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insulating film 154. An interlayer insulating film 156 
made of SiN x is formed on the interlayer insulating film 
154, and the source/drain electrode 155 is covered with 
the interlayer insulating film 156. A sensor cell 
electrode 157 is formed on the interlayer insulating 
film 156, and a photoelectric conversion layer 158 made 
of amorphous silicon is formed thereon. A common 
transparent electrode 159 made of ITO is formed on the 
photoelectric conversion layer 158. 

As can be understood from FIG. 24, the process for 
the image sensor 142 is basically the same as that for 
forming a liquid crystal panel until formation of TFT. 
Thus, in the embodiment, as in the case of the first 
embodiment, a conductive film, an insulating film and a 
semiconductor film are formed to constitute TFT of the 
display region and the image sensor in the sate of the 
master glass substrate. Primary cutting is performed to 
cut the master glass substrate into four sub -TFT 
substrates. Then, the interlayer substrate 156 made of 
Si0 2 is formed on the sub -TFT substrate to have a 
thickness of 0.5 to 1.0 Mm. The interlayer insulating 
.p-iim mav hf» formed bv coatinq a resin such as 

polyimide to have a thickness of 1.5 to 2.0 Mm. 

Then, after a contact hole is selectively formed on 
the interlayer insulating film 156, the sensor cell 
electrode made of Ti or the like is formed to have a 
thickness of 0.1 to 0.2 Mm. Then, by a plasma CVD 
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(Plasma Enhanced Chemical Vapor Deposition method), the 
photoelectric conversion layer 158 made of amorphous 
silicon is formed to have a thickness of 0.5 to 2.0 Mm. 
The common transparent electrode 159 made of ITO is then 
formed thereon to have a thickness of 0.05 to 0.1 Mm. 
Then, as in the case of the first embodiment, the sub- 
TFT substrate (TFT substrate) and a CF substrate are 
stuck to each other, and secondary cutting is performed 
to cut the sub -TFT substrate to have a specified panel 
size. Then, a liquid crystal is sealed between the TFT 
substrate and the CF substrate. 

Accordingly, the liquid crystal panel having the 
image sensor of a two-dimensional non-adhesion type can 
be efficiently formed. 

If the number of steps performed in the sub -TFT 
substrate processing process is small and high accuracy 
is not needed for a photolithographic step, formation of 
the cell electrode 157 and the photoelectric conversion 
layer 158 in the state of the sub -TFT substrate will be 
more advantageous than formation of these elements in 
the state of the master glass substrate, for reducing 
investments and manufacturing costs. 

For example, the photoelectric conversion layer 158 
of the image sensor 142 is formed of amorphous silicon 
having a thickness of 0.2 to 2.0 Mm. If an amorphous 
silicon film is formed to be relatively thick like that 
described above, efficiency of formation thereof by a 
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single wafer PECVD film- forming equipment will be 
extremely low. Thus, in the embodiment, the amorphous 
silicon film is formed by using a batch PECVD device 
after the primary cutting process. Thus, manufacturing 
efficiency can be increased by using the batch PECVD 
device to form the amorphous silicon film simultaneously 
on the plurality of sub -TFT substrates. If the batch 
PECVD device is used in the state of the master glass 
substrate, a large PECVD device will be necessary, and 
plant and equipment investments will be extremely large. 
Accordingly, for forming a thick silicon film, the film 
should preferably be formed after the primary cutting as 
in the case of the embodiment. 

FIG. 25 is a plan view showing an example of 
applying the fifth embodiment to manufacturing of a 
liquid crystal panel incorporating an image sensor 
(scanner) of a one -dimensional adhesive type. Also, in 
this case, as shown in FIG. 25, a master glass substrate 
140 is plotted into four blocks 141a to 14 Id. In each 
of these blocks 141a to 141d, a region is secured for 
forming a liquid crystal panel 148 with a built-in image 

adhesive type. 
Then, an arraying step is performed by using the 
first manufacturing line to form a conductive film, an 
insulating film and a semiconductor film which 
constitute TFT on the master glass substrate 140. Then, 
primary cutting is performed for the master glass 
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substrate 140 to be divided into four sub -TFT substrates. 
By using the second manufacturing line, an image sensor 
of a one -dimensional adhesive type, a pixel electrode, 
an orientation film, and so on, are formed on each sub- 
5 TFT substrate. Then, the substrate is joined with a CF 
substrate. Subsequently, secondary cutting is performed 
for the sub-TFT substrate to form a liquid crystal panel 

^ having a specified size, and a liquid crystal is sealed 

between the TFT substrate (sub-TFT substrate) and the CF 

D 10 substrate. In this way, the liquid crystal panel with 

□ the built-in image sensor of a one -dimensional adhesive 

■ type can be manufactured. 

M In the case of a liquid crystal panel with a built- 

in in solar battery, a liquid crystal panel with a built-in 

p 15 one -dimensional or two-dimensional tightly fixed image 

sensor, a liquid crystal panel with a built-in one- 
dimensional or two-dimensional no-adhesion image sensor, 
an intelligent panel with a built-in optical 
communication light sensor or the like, a photoelectric 
20 conversion layer is formed on an upper layer portion. 
Such a liquid crystal panel with a built-in sensor can 
be efficiently formed by forming a photoelectric 
conversion layer in a sub-TFT substrate processing 
process after primary cutting as in the case of the 
25 embodiment. The embodiment can be applied to 
manufacturing of PC with a built-in two-dimensional 
image sensor (digital camera) of a non-adhesion type, a 
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portable information equipment having a copying function, 
which incorporates a line sensor (scanner) of a adhesive 
type, or the like. 



